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NEW YORK STATE SCIENCE TEACHERS’ ASSOCIATION,
BIOLOGY SECTION*
W. M. SMALLWOOD.

Syracuse University, Chairman.

The biology section met in the botany room of the Syracuse High
School. The first paper was read by E. D. Congdon of Syracuse Uni-
versity on "Field Work in High School Botany and Zoology." High
School botany or zoology, he said, should include comparative study in the
laboratory of the morphology and physiology of the most important sub-
kingdoms of plants and animals, broadened by field work whenever
possible. It should give a conception of the influence of environment on
organisms, their plasticity and their activities. As a result, the student
should acquire a general view of the science, a knowledge of local forms,
scientific habits of thinking, and a sympathetic appreciation of living plants
and animals.

One advantage of field work is that it can be easily graded as to diffi-
culty. Another is that because of the variety of the problems presented,
the student must take a broad view, and not go so much into details as in
the classroom or laboratory. Field work also familiarizes pupils with
the principles and forms that are studied in class.

In order to prevent the field work from degenerating into play, and to
produce definite results, the teacher must be prepared before hand, and
the class should be asked to answer definite questions on definite problems.

Seventy-five letters were sent by the writer to various city and village
schools in the state inquiring concerning the amount of field work done.
Thirty-five schools replied. Of these, two give eighteen trips per class;
twenty-one give from four to twelve trips; eleven attempt three or four.

The most important object of field work is to study the adaptations,
physiology, and ecology of plants, or the activities of animals. Suitable
topics to consider are fruits and seeds; scars and associated buds; food
relations of plants; in winter, the branching habits of trees; in early
spring, budding and its relation to form; and the protection of some spring
flowers from the soil and from cold; the struggle, of plant life for a
foothold; the methods of seed dispersal; effects of shading; a study of
pollination; various weeds; cryptogams; types of inflorescence; variations
of stems;, types and modifications of leaves. Herbarium collecting should
be done sparingly.

Zoological field work is more difficult, owing to the variety of animal
life. Some subjects of study are:�birds, insects, ecology, and the collec-
tion of forms for dissection.

Field work should not be crowded out by laboratory work. It is not
necessary to dissect more than one vertebrate. The study of echinoderms

* The full report of this meeting" will be published by the Board of
RQg-ents, Albany, N. Y.
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is less important than a knowledge of the animals in one’s own neighbor-
hood. The greatest difficulty in zoology is the finding of suitable material
near the school.

The careful observation of various insect orders and the collection of
them serve for several excursions. These are afterward studied in the
laboratory. Protective form and color, animal society, domestic life and
industries may be taken up. Bird observation comes best in the spring.

In discussing the paper, Mr. Geo. Hargitt, of Syracuse High School,
said that if one person in a class received, from the field work, an impetus
toward original work, the labor expended on it is worth while.

Prof. Kirkwood, of Syracuse University, stated that he gave his pupils
outlines for work in the field, and required them to write reports.

Mr. Bigelow, of New York, thought that as nature study gains ground
in the common school, high school pupils will be able to do more advanced
work.

W. H. Davis thought that a definite topic should be given, that the
reason and source of statements should be stated, and that drawings should
be made in the field.

C. H. Hahn referred to the impulse to collecting that might be given
by field work.

W. Mann, of Potsdam, said that field work aroused the pupil’s interest.
The teacher must be prepared for his work, and interested in it himself.

C. S. Sheldon, of Oswego, spoke of the advantage of gardens either at
home or at school.

Miss A. M. Crawford, of Buffalo, said that one difficulty was that of
large classes. This may be partly overcome by student assistants.

Miss M. L. Overacker, of Syracuse, next read a paper on "The Making
of a Laboratory Note-Book." She said, in part, that the first consideration
is the book itself. The ideal note-book is not yet invented, or, if so, has
not fallen into our hands. It should have a stiff cover, preferably black,
with a neat label on the outside for the student’s name. The inside of the
cover should be provided with a printed slip having spaces for details as to
study, student’s name, and a blank form for a statement by the teacher at
the completion of the course.

The paper should be in loose sheets, half ruled, with a red line at the
left, half unruled, of a good quality of calendered paper. The mode of
fastening is the unsolved problem. It should admit of easy replacing of
sheets, yet be sufficiently firm and not of a kind to tear the paper.

All of our science classes use the same kind of note-book, hence the
purchase of one cover may serve an economical pupil throughout his high
school course.

Drawings should be in firm, clear outlines, with little or no shading,
made with a sharp, hard pencil. Relative sizes of parts should be kept.
All drawings should be carefully and fully labeled, in a neat print, and
drawings should be symmetrically and serially grouped, each subject being
kept distinct, and given a sufficient number of views to bring out the
leading points of structure. No pupil is allowed to draw an object as it
"ought to be" rather than as it is; nor to draw it to-day from his memory
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of yesterday. We try to furnish material, that is as typical as possible,
but allow no copying from the book.

Drawing from the compound miscroscope is a tough problem for the
average beginner. We let them do their best, then show them a correct
drawing, and let them try again.

The written notes, which should be in ink, allow a wide choice. It has
not proven to be profitable to say simply, "Describe what you see." It is
better to give a series of pointed questions which still do not answer them-
selves ; in which case, if the teacher will refuse outright to answer ques-
tions, the pupil must, if he writes anything at all, do a little thinking. The
method of Agassiz is probably ideal, but hardly practicable for thirty-seven
minute periods in crowded classes.
We make our own laboratory directions as we go along, adapting them

to the material in hand, and improving them as we can. Constant effort
is made, by asking for comparative study of related structures, to lead the
pupil to see the plant world as a whole and to read some meaning in it.

Each one’s work should be done wholly without conference with his
neighbors. When an exercise is completed, it is handed in, corrected�
preferably with red ink�and returned for the pupil’s correction. No
work, without special permission, which is rarely given, is ever taken
home.

Our reference books are brought into use by frequently sending the
pupils to particular authors for light on especial points, the books being on
the tables within easy reach. Occasionally, a selected list of references
on a special topic is posted, and opportunity given for each pupil to record
the references read.

Note-books are absolutely essential to laboratory work, and laboratory
work in botany, either indoors or out, is the sort that really counts,- Pupils
often express decided opinions on this subject. They say, "There’s nothing
like it; it’s the most interesting school work I ever did."

The note-book is the pivotal point in all science teaching, but, to be
valuable, it must be honest, thoughtful and individual.

In reference to note-books. Prof. Smallwood said: "There is great
need of reform. In general, not more than one in ten enter the biology
course in Syracuse University without conditions on the note-book.’’’

At the next session, Clarence H. Hahn, of New York, read a paper
on "The Method and Scope of a Year’s Course in Biology for the First
Year of the High School."

CLARENCE H. HAHN’S PAPER.
Three factors are to be considered, the capacity of the child’s mind,

the material to be taught and the relation of the latter to the former.
Each of these must be established by ’experience. A child of thirteen is
capable of certain simple biological conceptions such as survival of the
fittest, alternation of generations, etc., but not of complex relationships
and principles.

The subject matter has value because it trains the mind and because
it is of use in after life as a guide to the judgment and as economic in-
formation. The training value consists in developing the powers of
observation, interpretation, formulation of relationships and general prin-
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ciples, of inductive reasoning, the spirit of curiosity, the habit of weigh-
ing evidence, and skill in accomplishing difficult work.

Experience has shown that the subject matter of the science should be
presented in such a way as to associate structure, function, relationships,
ecology, etc., so that a clear and definite conception of a living organ-
ism results, a type of its class. Furthermore, the specimen in the stud-
ents hands is the most lasting instruction for the college student, and
more especially for the younger students. Abstract textbook types,
if numerous, do not give lasting impressions. Laboratory teaching with
little supplemetary work is certain of results, while other methods are apt
to be but temporary preparation for examinations. The use of instruments
trains the mind indirectly.

In a course in botany, the phanerograms should be treated by types
as is commonly done with simpler forms. The classification of leaves,
flowers, stems/ roots, etc., is only a means of recognizing plants and
classifying them. Since that is no longer our object, it is better to take
up types as exemplified in the following outline.

BOTANY COURSE.
Pleuococcus, spirogyra, basteria, slime mould, mould, mushroom, rock-

weed, moss, fern, equisetum, pine, trillium, corn, nasturtium, crowfoot,
maple tree, ash tree, parsnip, Indian pipe. Take up each rather exhaust-
ively, making use of charts and assigning outside reading. Make the
class-work almost entirely laboratory study of the specimens. Treat the
higher plants as outlined for the corn in the following: Roots, stem
(nodes, cross section of green stalk, function of parts), leaves (venation,
shape, microscopic structure, function) ; flowers, ear of green corn (silk,
fruits), wind polliation; ripe corn (embryo, etc., germination through
four or five stages). Call attention to monocotyledon characters, and
compare with lower plants.

ZOOLOGY COURSE,

Amoeba, paramoecium, hydra or hyroid like parypha, sea anemone,
coral, starfish, clam, earthworm, crayfish, grasshopper, fish (external, gills,
dissected blood system prepared in alcohol, alimentary canal), frog (ner-
vous system, development), lizard (integument chiefly), bird (feather,
wing), rat or small animal dissected and preserved in alcohol (internal
organs), skeleton of dog, beef heart, beef eye, histology of muscle, nerve,
bone, gland, connective tissue, epithelium.
A more or less exhaustive study is intended for each of the above

forms, use being made of good charts when good material is not at hand.
Laws and relationships are to be brought out by questions and assigned
text-book reading.

In the discussion which followed, T. A. Chesebrough, of Yonkers,
questioned whether teachers now giving advanced biological courses in
third and fourth years would be willing to be so limited in time and scope
as this paper suggested. He had in mind a partially planned course in
biology, with human physiology as the center.

Prof. Smallwood said that Regents schools must have some general
uniformity as to courses.

M. A. Bigelow, of Columbia, said that any biology that could count for
college entrance must be taken late in the course. He believes, however,
in an earlier simple course, but its place is alongside of manual training.

Inspector Clement, of the Regent’s office, asked if Superintendent Max-
well’s science course was followed in New York. Prof. Bigelow said
that it was, but teachers are allowed to use their judgment to some
extent.



TFlew Igorh 3Stol00g Section 295

Mr. Hargitt approved of biology in the first year, but thought that often
too much is attempted.

Mr. Gary thought the course too full. He would make zoology two-
thirds invertebrate. Mr. Hahn replied that he preferred that two-thirds
should be vertebrate.

Mr. Gary suggested that charts could be used to show invertebrates,
thus doing away with the objections to dissection.

Miss Palmer, of Utica, doubted whether so much time should be given
to the subject of energy.

The next subject was a "New Species of Primrose." Specimens were
shown which Prof. J. E. Kirkwood, of Syracuse University, had obtained
from Prof. De Vries, of Amsterdam, Holland, illustrating the formation
of a new species by mutation; a complete new form having appeared
suddenly, instead of by accumulating minute variations.

Prof. M. A. Bigelow, of Columbia, now read a paper on the "Scope and
Method of Scientific Nature Study."

� The subject was discussed under four headings: (1) What is nature-
study and how related to natural science of higher schools; (2) the scope
of nature-study; (3) the values and aims of nature-study; (4) is nature-
study scientific?

(1) The line between nature-study and natural science should be, in
the opinion of the speaker, on basis of generalizations and principles
which are fundamental in organized science. Nature-study is primarily
the simple observational study of common natural objects and processes for
the sake of personal acquaintance with the things which appeal to human
interest directly and independently of relations to organized science.
Natural-science study is the close analytical and synthetical study of
natural objects and processes primarily for the sake of knowledge of the
general principles which constitute the foundations of modern sciences.

(2) Under the heading, "Scope of Nature-Study," the proposition was
discussed that all elementary-school studies of nature should be nature-
studies, as defined above. At present some of our high school work,
chiefly biological, is nature-study, but this is rapidly becoming a duplication
of work of the lower school.

3. The educational values of nature-study are similar to those of
natural science, and may be grouped under (a) discipline and (b) informa-
tion along practical, intellectual, moral and sesthetic lines. From these
values we lead to the aims: (a) To give general acquaintance with and
interest in common objects and processes in nature; (b) to give the first
training in accurate observing, and in other simple processes of the scien-
tific method; (c) to give pupils useful knowledge concerning natural
objects and processes as they directly affect human life and interests.

(4) Nature-study presented according to principles advocated in the
foregoing is in harmony with the methods and rules of science, and
deserves to be called scientific. But it should stop short of the principles
and generalizations characteristic of elementary science. (The full text
of this paper will be published in connection with a series of papers by
various writers in The Nature-Study Review.)
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On this paper L. B. Gary, of Buffalo, presented the following dis-
cussion :

The possible scope of nature-study is broad, the practice is limited. The
specialist may be prejudiced in favor of his own subject. The tendency
has been toward the study of life, and those simple, chemical and physical
phenomena most intimately associated with it. Lessons from life have a
human interest, arouse sympathy and tend to develop kindness of heart.

Plant study ^can well begin with leaves of trees and be continued by the
study of flowers, seeds and simple ecology, while self-interest can be
aroused by the cultivation and ownership of flower, fruit and vegetable
gardens. The animals best adapted to the aims of nature study are the
domestic animals, insects and birds. Disagreeable forms may be included,
if so studied as to overcome timidity and thus make life pleasanter.

The main method is the inductive, but the deductive may well be used
occasionally; the originality of the teacher determining the precise methods
best suited to obtain results. The nervous city child needs physical contact
with nature; hence the value of excursions. The country child needs
intellectual contact in order to see in the commonplace facts of his expe-
rience a deeper meaning, a new relationship and a hidden beauty. He
needs nature literature and drill in English composition. Harmony with
the pupil’s environment should be developed by the study of local material
and through collections made by the pupil; his observing power should be
developed by inductive questions and by emphasizing the importance of
discovery for himself; his reasoning power should be developed by the com-
parison of observed facts and by drawing conclusions therefrom; expres-
sion is developed by drawings, oral and written exercises; sympathy and
kindness of heart comes through considerate treatment of living things.

At the business meeting of the section, C. H. Hahn, of New York, was
elected Chairman, and Mary L. Overacker, of Syracuse, Secretary.

MEETING OF THE NEW YORK CHEMISTRY TEACHERS’ CLUB.
The tenth regular meeting of the Chemistry Teachers’ Club of New

York was held after dinner at the Savoy, in the Board of Education Build-
ing, February 11, 1905.

Messrs. Hale, Sohon, Stocker, Mills and Whitsit reported on the evo*

lution of hydrogen, using sheet zinc (commercial) and 5% (by volume)
C. P. sulphuric acid. The time required for the solution of one gram of
zinc varied from three to six hours, sometimes longer. By the addition of
5% concentrated copper sulphate solution to the acid, the results were gen-
erally uniform, at about 20 minutes. Dr. Hale found that the rate was at
a maximum when 5% sulphate was added. Mr. Mills stated that after the
first 50 cc. of hydrogen was given off the rate was practically uniform in all
cases, but when sulphate was used the rate was uniform throughout.

Messrs. Brownlee, Currie, and Easton reported on the corrosion of steel
(knitting needles) exposed to the vapors of chemicals. The needles being
passed through the corks of test tubes, but not touching the contents. Over
concentrated sulphuric acid no change was seen, (the exposures lasted six
weeks) ; over dilute acid, a very slight pitting. Concentrated nitric acid,
at first a gray color, then a crystalline deposit. Concentrated hydrochloric
acid, immediately a gray film increasing in thickness and showing stria-
tions lengthwise of the needle, finally becoming red and moist.


